. Thorax, 30,[521][522][523][524][525][526][527]. Surgical 
Paris, F., Tarazona, V., Blasco, E., Cant6, A., Casillas, M., Pastor, J.; Paris; and Montero, R. (1975) . Thorax, 30, [521] [522] [523] [524] [525] [526] [527] . Surgical stabilization of traumatic flail chest. Since 1970 we have stabilized the ribs to correct paradoxical movement of the chest wall in chest injuries, using an original technique, in order to avoid as far as possible the need for long-term chest wall stabilization by intermittent positive pressure respiration (IPPR) .
The technical details of surgical stabilization are described, and the different types of stainless steel struts are shown. Type I was originally used either as an intramedullary nail or as an external brace. Types II and III were designed for external fixation of the strut to the rib.
Treatment of 29 patients with severe flail chest, classified into four groups, is shown: group I was treated by IPPR, group II by IPPR plus surgical stabilization, group III by surgical stabilization only, and group IV by surgical stabilization after exploratory thoracotomy.
The clinical results are discussed. We conclude that surgical stabilization of the paradoxial movement of the chest wall can avoid the use of the respirator or at least reduce the interval of IPPR to a short period during the initial recovery from trauma. Using type III struts, we have obtained stabilization of the flail chest in all cases even in patients with severe anterior paradoxical movement. The patients' tolerance of surgical stainless steel struts was good.
Although single uncomplicated fractures of the ribs are usually not serious, the prognosis is not the same when rib fractures are multiple or bilateral, or a fractured sternum coexists. In these circumstances part of the chest wall may move paradoxically.
The treatment of severe chest wall injury with paradoxical respiration remains a matter of controversy. Twenty years ago, fixation of ribs was considered useless because encircling sutures or screws or the insertion of thin nails did not abolish paradoxical movement. For this reason Avery, Morch, and Benson (1956) considered stabilization of the chest wall by intermittent positive pressure respiration (IPPR) the most appropriate treatment.
Recently, however, Dor et al. (1972) , Couraud, Bruneteau, and Durandeau (1973) , Eschapase and Gaillard (1973) and others have reintroduced various procedures for rib fixation. Joudet (1973) used struts composed of a bar with two staples at both ends for embracing the rib on both sides of the fracture. Similar struts have been described by Sanchez Lloret (1974) . Since 1970 we have fixed the ribs to correct paradoxical movement of the chest wall in chest injuries using an original technique. The early results have already been reported (Paris, 1972 The types of stainless steel struts designed for us', using the alloy 316 L, are presented in Figure 2 . Type I was originally used either as an intramedullary nail or as an external brace anchored to the ribs by wire sutures (Figure 3) Group IV consisted of four patients treated by surgical stabilization after an exploratory thoracotomy for visceral injuries. One patient died from associated abdominal lesions. The other patient was in severe shock after gunshot injuries to the spleen, colon, diaphragm, lung, and chest wall.
In Table III the extent of rib fractures in 18 patients operated on is shown and its relation to the type of flail chest. In Table IV 
